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[Title of the Invention] Portable terminal equipment 
[Abstract] 

[Problem] To provide value information easily to a portable terminal which 
uses a battery as a power source and deducts the amount of payment from the 
value information provided in advance. 

[Means for Solving the Problem] A memory 43 which stores value information 
and a CPU 42 which reads the value information from and writes the value 
information to the memory are provided on an IC card 4, and a reading unit 37 
which reads the value information stored in the card 4 and a communication 
interface 33 for transmitting the value information to the portable terminal 1 
are provided in a charger 3. When the IC card is inserted into the charger at 
the time of charging the portable terminal, the reading unit 37 reads the value 
information stored in the memory 43 via the CPU 42, transmits it to the 
portable terminal via the communication interface and stores it in the memory 
16 of the portable terminal. 
[Claims] 

[Claim 1] Portable terminal equipment comprising a portable terminal using 
a battery as a power source and a charger for charging the battery, wherein a 
card having settlement-related information stored therein is provided and a 
reading unit which reads the settlement-related information in the card and 
provides the information to the portable terminal is provided in the charger. 
[Claim 2] The portable terminal equipment of claim 1, wherein the card is a 
contact-type IC card which has a memory which stores at least the settlement- 
related information and is connected to the reading unit via contacts. 



[Claim 3] The portable terminal equipment of claim 1, wherein the card is a 
non-contact-type IC card which has a memory which stores at least the 
settlement-related information and is connected to the reading unit in a non- 
contact manner. 

[Claim 4] The portable terminal equipment of claim 1, wherein the card is a 
magnetic card having the settlement-related information magnetically 
recorded thereon, and the reading unit comprises a magnetic card reading and 
writing unit which reproduces and records the settlement-related information 
of the magnetic card. 

[Claim 5] The portable terminal equipment of claim 1, wherein the card is an 
optical card having the settlement-related information photomagnetically 
recorded thereon, and the reading unit comprises an optical card reading and 
writing unit which reproduces and records the settlement- related information 
of the optical card. 

[Claim 6] The portable terminal equipment of claim 1, wherein the 
settlement-related information is value information provided in the card in 
advance. 

[Claim 7] The portable terminal equipment of claim 1, wherein the 
settlement-related information is a unique card identification number provided 
in the card in advance. 

[Claim 8] The portable terminal equipment of claim 1, wherein the card is a 
credit card and the settlement-related information is the identification number 
of the card. 

[Claim 9] The portable terminal equipment of claim 6, wherein the reading 
unit rewrites the value information in the card after providing the value 
information to the portable terminal. 

[Claim 10] The portable terminal equipment of any of claims 1 to 9, wherein 
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a wire communication interface, a radio communication interface or an 
infrared communication interface is provided between the reading unit and the 
portable terminal, and the reading unit transmits the settlement-related 
information to the portable terminal via the communication interface to store 
the information in the memory of the portable terminal. 

[Claim 11] The portable terminal equipment of any of claims 1 to 10, wherein 
the portable terminal is used at the time of carrying out communication or 
purchasing a commodity from a vending machine. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to portable terminal equipment which is 
capable of purchasing a commodity from a vending machine by radio and 
carrying out voice and data communications. 
[0002] 
[Prior Art] 

In recent years, a portable terminal has been proposed which is capable 
of purchasing a desired commodity from a vending machine by exchanging, for 
example, infrared signals (light signals) with the vending machine. This 
portable terminal stores value information in advance and transmits the 
balance information stored in advance to a vending machine at the time of 
purchasing a commodity. Then, the vending machine lights the commodity 
lamps corresponding to the commodities carried in stock when the received 
balance is higher than or equal to a given amount of money. 
[0003] 

At this point, when one of the commodity buttons corresponding to the 
lit commodity lamps of the vending machine is pressed, the vending machine 
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subtracts the price of the selected commodity from the balance stored in the 
portable terminal and then ejects the commodity. In addition, the portable 
terminal is also capable of communicating with the nearest radio base station 
by radio and therefore has the function of carrying out voice and data 
communications with the receiving person. 
[0004] 

[Problems to be Solved by the Invention] 

Such a portable terminal has excellent convenience since it is capable of 
purchasing a commodity from a vending machine without using coins and bills 
and carrying out voice and data communications. However, when value 
information is to be stored in such a portable terminal, the portable terminal 
requires a special interface. Therefore, it has the problem that the value 
information cannot be provided to the portable terminal easily because the size 
and cost of portable terminal increase due to the special interface. It is 
therefore the object of the present invention to provide the value information 
to the portable terminal by a simple configuration. 
[0005] 

[Means for Solving the Problems] 

To solve the above problem, according to the present invention, portable 
terminal equipment is provided which comprises a portable terminal using a 
battery as a power source and a charger for charging the battery, wherein a 
card having settlement-related information stored therein is provided and a 
reading unit which reads the settlement-related information in the card and 
provides the information to the portable terminal is provided in the charger. 
Further, the card may be a contact-type IC card which has a memory which 
stores at least the settlement-related information and be connected to the 
reading unit via contacts. Further, the card may be a non-contact-type IC 
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card which has a memory which stores at least the settlement-related 
information and be connected to the reading unit in a non-contact manner. 
Further, the card may be a magnetic card having the settlement-related 
information magnetically recorded thereon, and the reading unit may comprise 
a magnetic card reading and writing unit which reproduces and records the 
settlement-related information stored in the magnetic card. Further, the card 
may be an optical card having the settlement-related information 
photomagnetically recorded thereon, and the reading unit may comprise an 
optical card reading and writing unit which reproduces and records the 
settlement-related information stored in the optical card. 
[0006] 

Further, the settlement-related information is the value information 
provided in the card in advance. Further, the settlement-related information 
may also be the unique card identification number provided in the card in 
advance. Further, the settlement-related information may also be the 
identification number of a credit card. Further, the reading unit rewrites the 
value information in the card after providing the value information to the 
portable terminal. Further, a wire communication interface, a radio 
communication interface or an infrared communication interface is provided 
between the reading unit and the portable terminal, and the reading unit 
transmits the settlement-related information to the portable terminal via the 
communication interface to store the information in the memory of the 
portable terminal. Further, the portable terminal is used at the time of 
carrying out communication or purchasing a commodity from a vending 
machine. 
[0007] 

[Description of the Preferred Embodiment] 
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The present invention will be described with reference to drawings 
hereinafter. Fig. 1 is a block diagram showing one embodiment of the 
portable terminal equipment according to the present invention and shows the 
configuration of a portable terminal 1 constituting the portable terminal 
equipment. In Fig. 1, reference numeral 11 denotes a communication unit 
comprising a radio unit 11A, a communication circuit 11B and a CPU 11C; 12 
an operation unit such as a keyboard; 13 a battery which supplies power to the 
communication unit 11 and the like; 14 a light receiving unit which receives an 
infrared signal from a vending machine which is not shown; 15 a light 
transmitting unit which transmits an infrared signal to the vending machine; 
16 a memory; 17 a control unit which controls the respective portions; 18 a 
switch which supplies power from the battery 13 to the light transmitting unit 
15, control unit 17 and the like based on the signal received by the light 
receiving unit 14; 19 a latch circuit which closes the switch 18 by receiving the 
output of the light receiving unit 14 and opens the switch 18 by the output of 
the control unit 17; 21 and 22 charging terminals to be connected to the 
charging terminals of a charger to be described later at the time of charging 
the battery 13; 23 a signal terminal to be connected to the signal terminal of a 
charger to be described later; and 24 a charging detector which detects the 
charge of the battery 13. 
[0008] 

Next, a description will be given to the operation of the thus-configured 
portable terminal. When a user carrying the portable terminal approaches a 
vending machine, while using the light receiving unit 14 which constantly 
receives power from the battery 13, the portable terminal receives the polling 
signals transmitted at regular intervals by infrared radiation from the vending 
machine. Then, the portable terminal transmits the received signal to the 
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latch circuit 19 which also constantly receives power from the battery 13 to 
close the switch 18. Then, the power of the battery 13 is supplied to the 
control unit 17 and the light transmitting unit 15 via the switch 18. 
[0009] 

The power-supplied and activated control unit 17 transmits an infrared 
signal from the activated light transmitting unit 15 to establish an information 
link with the vending machine. Thereafter, the control unit 17 transmits an 
acknowledgment signal to the vending machine by infrared radiation. Then, 
when the vending machine transmits a balance inquiry as an infrared signal, 
the control unit 17 receives the signal via the light receiving unit 14 and 
transmits the balance information stored in the memory 16 to the vending 
machine via the light transmitting unit 15 as an infrared signal. 
[0010] 

By receiving such balance information, the vending machine lights the 
commodity lamps corresponding to the commodities carried in stock. At this 
point, when the user presses a desired commodity selection switch of the 
vending machine, the vending machine transmits the price of the selected 
commodity to the portable terminal as an infrared signal. When the control 
unit 17 of the portable terminal receives the signal via the light receiving unit 
14, it subtracts the price of the commodity from the balance information stored 
in the memory 16 and then transmits a signal notifying that the price of the 
commodity has been subtracted from the balance to the vending machine by 
infrared radiation. When the vending machine receives the signal, it ejects 
the selected commodity to the user. Thereafter, when a certain amount of 
time elapses with the user making no additional purchases, the control unit 17 
activates the latch circuit 19 to open the switch 18. As a result, the power 
supply from the battery 13 to the control unit 17 and the like is stopped. The 
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value information stored in the memory 16 is constantly backed up by the 
power supplied from the battery 13 via a resistor which is not shown. 
[0011] 

Next, a description will be given to the operation of making a call by the 
portable terminal in the present invention via the communication unit 11. 
When a switch, not shown, in the operation unit 12 is pressed down, power is 
supplied from the battery 13 to activate the CPU 11 C in the communication 
unit 11. The activated CPU 11C detects which dial keys in the operation unit 
12 are pressed down and then transmits the operation information as a radio 
signal to a base station which is not shown via the radio unit 11A and the 
antenna AT. Thereby, the receiving person corresponding to the dialed 
number is called, and when the receiving person answers the call, the voice 
communication by the user via the communication circuit 11B starts. 
[0012] 

In this case, the CPU 11C in the communication unit 11 actives the 
latch circuit 19 to close the switch 18, whereby power is supplied from the 
battery 13 to the control unit 17 to activate it. Then, the CPU 11C sends the 
information notifying that transmission is to be made together with the 
telephone number of the receiving person. The control unit 17 checks the 
amount of the balance stored in the memory 16. When the balance is zero, 
the control unit 17 controls the CPU 11C to stop the transmission and 
activates the latch circuit 19 to stop the supply of power from the battery 13. 
On the other hand, when the balance stored in the memory 16 is not zero, the 
control unit 17 permits the transmission and, when notified by the CPU 11 C 
that the receiving person answered the call, initiates autonomous charging 
based on the telephone number of the receiving person. Further, when the 
portable terminal receives a billing signal from an exchange via a base station 
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while the call is in progress, the control unit 17 subtracts a unit call charge 
from the balance stored in the memory 16 based on the information provided 
by the CPU 11C each time the billing signal arrives. 
[0013] 

Then, when notified by the CPU 11C that the call ended, the control 
unit 17 activates the latch circuit 19 to stop the supply of power from the 
battery 13 to the control unit 17. Further, when the balance stored in the 
memory 16 reaches 0 while the call is still in progress, the control unit 17 sets 
the value information in the memory 16 to be "zero" and then controls the CPU 
11C to terminate the call. Thereafter, the control unit 17 stops the power 
supply to itself. Although the above example is about carrying out a voice 
communication with a receiving person, even when the telephone number of a 
receiving person is transmitted by the portable terminal 1 to carry out a data 
communication with the receiving person via the communication circuit 11B of 
the communication unit 11, the communication charge is also paid from the 
value information provided in the memory 16 in advance. 
[0014] 

Further, by storing the identification number of the card purchased by 
the user in the memory 16 of the portable terminal 1 in advance in place of the 
above value information, payment can be made based on the identification 
number for the communication charge made by the data communication using 
the portable terminal 1. That is, the identification number of the purchased 
card is stored not only in the memory 16 of the portable terminal 1 but also in 
the memory of an exchange which is not shown. The memory of the exchange 
also stores the value information corresponding to the identification number. 
[0015] 

When the portable terminal 1 makes a call, it transmits the card 
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identification number stored in the memory 16 to the exchange via a base 
station. Then, the exchange searches its own memory for the received 
identification number, and when the received identification number is found in 
the memory of the exchange, the exchange permits transmission and calls the 
receiving person. When the receiving person answers the call to establish 
communication with the portable terminal 1, the exchanges starts to charge 
for the communication and subtracts the charge from the value information in 
the memory which corresponds to the identification number transmitted from 
the portable terminal 1. When the value information reaches zero, the 
exchange terminates the communication between the receiving person and the 
portable terminal 1 and removes the identification number of the card from 
the memory. 
[0016] 

As described above, by keeping and managing the value information of a 
card (prepaid card) at the exchange, an unauthorized communication by use of 
a forged card can be prevented reliably. Further, it is also possible to store 
the identification number of a credit card belonging to the user in the memory 
of the portable terminal 1 in place of the identification number of the above 
prepaid card. In this case, the identification number of the credit card is 
stored in the exchange in advance. When the exchange receives a credit card 
identification number from the portable terminal 1 at the time of transmission, 
the exchange searches its own memory for the received credit card 
identification number, and when the received identification number is found in 
the memory of the exchange, the exchange permits the transmission and calls 
the receiving person to establish communication between the portable 
terminal 1 and the receiving person. The exchanges starts to charge for the 
communication and stores the communication charge in the memory area 
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corresponding to the credit card identification number. This communication 
charge is withdrawn from the bank account of the user at the end of the month, 
for example. 
[0017] 

As described above, the portable terminal 1 using the battery 13 as a 
power source in the present invention can be used for making a call, carrying 
out data communication and purchasing a commodity from a vending machine, 
and the communication charge and the payment for the commodity purchased 
from the vending machine are paid from the value information stored in the 
memory 16 in advance. Alternatively, the payment can be made based on the 
identification number of a card purchased by the user or a credit card 
belonging to the user which is stored in the memory 16 in advance. In 
addition, when the battery becomes weak, it is charged by the charger as 
described above. 
[0018] 

Fig. 3 is a diagram showing the charging state of the portable terminal. 
In Fig. 3(a), reference numeral 1 denotes a portable terminal and 3 a charger. 
When the portable terminal 1 is charged by the charger 3, by inserting an IC 
card 4 having the value information stored therein into the card insertion slot 
3A of the charger 3 as shown in Fig. 3(a), the value information in the inserted 
IC card 4 is stored in the memory 16 of the portable terminal 1 via the charger 
3. Then, after the contents of the memory 16 are overwritten by the value 
information in the IC card 4, the value information in the IC card 4 is 
rewritten. 
[0019] 

Thus, by paying attention to the facts that the portable terminal of this 
type is frequently charged and that the portable terminal cannot be used 
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during charge, the present invention employs a scheme in which the contents 
of the memory of the portable terminal are overwritten by the value 
information stored in the inserted IC card during charging the portable 
terminal. Fig. 3(b) is a diagram showing the structure of a SIM (Subscriber 
Identification Module) 41 which is provided in the IG card 4 for storing the 
value information. An SIM 41 comprises a CPU 42 and a memory 43, and 
value information is provided in the memory 43 in advance. The user of the 
portable terminal can use the portable terminal, in place of coins and bills, for 
a variety of applications such as making a phone call and purchasing a 
commodity from a vending machine by purchasing the IC card 4 having 
predetermined value information provided therein and transferring the value 
information to the portable terminal via the charger 3. 
[0020] 

Fig. 2 is a diagram showing the structures of the charger and the IC 
card which constitute portable terminal equipment. The charger 3 shown in 
Fig. 2(a) comprises a charging circuit 31 which converts the voltage supplied 
from an AC power source 5 into a predetermined direct current voltage and 
outputs the direct current voltage from charging terminals 34 and 35, a power 
circuit 32 which converts the voltage supplied from the AC power source 5 into 
a direct current voltage, a reading unit 37 which receives the direct current 
voltage from the power circuit 32 and reads value information from the IC card 
4, and a communication interface 33 which transmits the value information 
read by the reading unit 37 to the portable terminal via a signal terminal 36. 
[0021] 

Meanwhile, a contact unit 44 comprising a plurality of contacts is 
provided in the IC card 4 as shown in Fig. 2(b). When the IC card 4 is 
inserted into the card insertion slot 3A of the charger 3, the contact unit 44 of 
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the card 4 makes contact with the reading unit 37 of the charger 3. Then, the 
reading unit 37 of the charger 3 reads the value information stored in the 
memory 43 of the IC card 4 via the CPU 42 and contact unit 44 of the card 4. 
Then, the value information read from the IC card by the reading unit 37 is 
sent to the portable terminal 1 via the communication interface 33 and stored 
in the memory 16 of the portable terminal 1. Thus, the value information in 
the portable terminal is rewritten. 
[0022] 

Next, a more detailed description will be given to the operation at the 
time of charging the portable terminal 1. When the portable terminal 1 is 
charged by the charger 3, they are connected to each other in the following 
manner. That is, the charging terminals 21 and 22 of the portable terminal 1 
are connected to the charging terminal 34 and 35 of the charger 3, respectively, 
and the signal terminal 23 of the portable terminal 1 is connected to the signal 
terminal 36 of the charger 3. Then, the battery 13 of the portable terminal 1 
is charged by applying a predetermined direct current voltage from the 
charging circuit 31 of the charger 3 to the battery 13 via the charging 
terminals 21 and 34 and 22 and 35. 
[0023] 

At this point, the charging detector 24 of the portable terminal 1 shown 
in Fig. 1 activates the latch circuit 19 to close the switch 18 when the charging 
voltage applied to the battery 13 reaches a predetermined level. Thereby, the 
control unit 17 of the portable terminal 1 is activated. When the IC card 4 is 
already inserted into the charger 3 at this point, the reading unit 37 of the 
charger 3 directs the CPU 42 of the IC card 4 via the contact unit 44 to read 
the value information stored in the IC card 4. Then, the CPU 42 reads the 
value information stored in the memory 43 in advance. When the reading 
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unit 37 of the charger 3 receives the value information retrieved by the CPU 
42 via the contact unit 44, it transmits the value information to the control 
unit 17 via the communication interface 33 and the signal terminals 36 and 23. 
The activated control unit 17 receives the value information of the IC card 4 
which has been transmitted from the reading unit 37 and stores in the 
memory 16. 
[0024] 

Further, in this case, the control unit 17 issues a command to rewrite 
the value information to the reading unit 37 of the charger 3 via the signal 
terminals 23 and 36 and the communication interface 33. Then, the reading 
unit 37 sends the rewrite command to the CPU 42 of the card 4 via the 
interface 44 to cause the CPU 42 to rewrite the value information stored in the 
memory 43. Thereafter, the control unit 17 activates the latch circuit 19 to 
open the switch 18, thereby stopping the power supply to the control unit 17. 
Thus, the value information is stored with the IC card 4 inserted in the 
charger 3 while the portable terminal 1 is charged by the charger 3. As a 
result, the value information can be provided to the portable terminal with 
ease and reliably. 
[0025] 

In the above embodiment, the CPU 42 provided on the IC card 4 reads 
the value information stored in the memory 43 and outputs it to the reading 
unit 37 of the charger 3. However , the above embodiment may be modified in 
such a manner that only the memory 43 is provided in the IC card 4 with the 
CPU 42 removed, and an unillustrated CPU provided in the reading unit 37 is 
caused to read the contents of the memory 43 directly via the contact unit 44. 
Further, it is also possible that instead of the value information of the IC card 
4, only the identification number of the card 4 is read and stored in the 
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memory 16 of the portable terminal 1 as described above and the value 
information of the card 4 is managed by the exchange at the time of voice 
communication or data communication by the portable terminal 1. 
[0026] 

Further, other than the interface (non-contact-type interface) which 
connects the charger 3 and the portable terminal 1 to each other by wires as in 
the present embodiment, the communication interface 33 of the charger 3 may 
be an infrared interface which enables the charger 3 to exchanges infrared 
signals with the portable terminal 1. In the case of the infrared interface, the 
communication interface 33 is provided with a light transmitting unit and a 
light receiving unit, and the portable terminal 1 is also provided with a light 
transmitting unit and a light receiving unit. The light transmitting unit of 
the communication interface 33 is coupled with the light receiving unit of the 
portable terminal 1, and the light receiving unit of the communication 
interface 33 is coupled with the light transmitting unit of the portable 
terminal 1. Further, a radio interface having a radio unit for transmitting 
and receiving radio signals may also be used as the communication interface 
33 of the charger 3. In this case, the same radio interface must be provided in 
the portable terminal 1. However, the radio unit 11A and the antenna AT in 
Fig. 1 can be used as the radio interface. 
[0027] 

Therefore, by providing the radio interface in which the portable 
terminal 1 and the charger 3 are not connected to each other by wires as the 
communication interface 33, the transfer of the value information of the card 4 
to the memory 16 of the portable terminal 1 does not have to be done during 
charging the portable terminal 1. Even when the portable terminal 1 is not 
being charged, simply by inserting the card 4 into the insertion slot 3A of the 
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charger 3, the reading unit 37 reads the value information or identification 
number of the card 4 and transmits the information to the portable terminal 1 
via the communication interface 33 to store the information in the memory 16. 
[0028] 

Further, the embodiment has been described with reference to an 
example case in which the value information or the card identification number 
is transferred to the portable terminal 1 by use of the contact-type IC card 4, 
connected to the charger 3 via the contacts. However, a non-contact- type IC 
card may also be used. In this case, a radio interface is provided in both the 
non-contact-type IC card and the reading unit 37, and the reading unit 37 
receives the card information transmitted as radio signals and sends the 
information to the portable terminal 1. Further, to provide the value 
information or the like to the portable terminal, magnetic cards having the 
value information or the identification number magnetically recorded thereon, 
such as PET cards and magnetic stripe cards, may also be used. When these 
magnetic cards are used, a magnetic card reading and writing unit is used as 
the reading unit 37 of the charger 3. 
[0029] 

Further, to provide the value information or the like to the portable 
terminal 1, optical cards may also be used. When the optical card is used, the 
reading unit 37 is provided with an interface through which the reading unit 
37 can read and rewrite the value information or identification number which 
is photomagnetically recorded on the optical card. Further, as the portable 
terminal used in the present invention, any device which uses a battery 
requiring charging as a power source may be used. For example, it may be a 
PHS, a portable telephone, or a portable terminal equipped with a display 
capable of displaying hand-written characters and transmitting/receiving 
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facsimile information. 
[0030] 

[Effect of the Invention] 

As described above, according to the present invention, portable 
terminal equipment comprising a portable terminal using a battery as a power 
source and a charger for charging the battery is further provided with a card 
having settlement-related information stored therein and a reading unit in the 
charger. When the card is inserted into the charger, the reading unit reads 
the settlement-related information from the card and provides it to the 
portable terminal. Thus, when settlement-related information such as value 
information is to be provided to the portable terminal, it can be provided to the 
portable terminal easily without providing a special device in the portable 
terminal. Further, an IC card having at least a memory which stores 
settlement-related information is used as the card, and the settlement-related 
information in the card is provided to the portable terminal. Thus, the 
settlement-related information can be provided to the portable terminal with 
ease and reliably. Further, since the card and the charger are connect to each 
other in a non-contact manner, the card can be prevented from becoming 
damaged even when the card is misconnected. In addition, since the 
identification number of the card is provided as the settlement-related 
information in the portable terminal, the charges for the communications 
carried out by the portable terminal are managed based on the identification 
number. As a result, the illegitimate communication by an unauthorized 
rewrite of the value information in the card can be prevented reliably. 
Further, since the value information in the card is rewritten after the 
settlement-related information in the portable terminal is rewritten, the 
double rewriting of the value information in the portable terminal by the same 
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card can be prevented. 

[Brief Description of the Drawing] 

[Fig. 1] A block diagram showing one embodiment of the portable terminal 
equipment of the present invention. 

[Fig. 2] A diagram (Fig. 2(a)) showing the configuration of the charger for 
charging the battery of the portable terminal equipment and a diagram (Fig. 
2(b)) showing the configuration of the IC card for providing the value 
information to the portable terminal equipment. 

[Fig. 3] A diagram showing the charging state of the portable terminal 
equipment. 

[Descriptions of Reference Numerals] 

I portable terminal 

3 charger 

4 IC card 

5 AC power source 

II communication unit 

12 operation unit 

13 battery 

14 light receiving unit 

15 light transmitting unit 
16, 43 memories 

17 control unit 

18 switch 

19 latch circuit 

21, 22, 34, 35 charging terminals 
23, 36 signal terminals 
24 charging detector 
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3 1 charging circuit 

33 communication interface 

37 reading unit 

41 SIM 

42 CPU 

44 contact unit 
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Fig. 1 

11: COMMUNICATION UNIT 

11A: RADIO UNIT 

11B: COMMUNICATION CIRCUIT 

12: OPERATION UNIT 

14: LIGHT RECEIVING UNIT 

15: LIGHT TRANSMITTING UNIT 

16: MEMORY 

17: CONTROL UNIT 

19: LATCH CIRCUIT 

24: CHARGE DETECTOR 

Fig. 2 

3: CHARGER 

31: CHARGING CIRCUIT 

32: POWER SUPPLY CIRCUIT 

33: COMMUNICATION INTERFACE 

37: READING UNIT 

4: IC CARD 

43: MEMORY 

44: CONTACT UNIT 

Fig. 3 

43: MEMORY 
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